Immunohistochemical analysis of the vitellogenin response in the liver of Atlantic salmon exposed to environmental oestrogens.
Induction of vitellogenin (Vtg) in oviparous vertebrates has been used as a biomarker of response for environmental oestrogens. This study reports the cellular localization of oestrogen- and xenoestrogen-induced Vtg synthesis in the liver of juvenile Atlantic salmon (Salmo salar). Paraffin-embedded liver sections were incubated with homologous monoclonal antibody against Atlantic salmon Vtg. Following intraperitoneal (ip) exposure of fish to estradiol-17beta E2; 5 mg kg-1 or 4-nonylphenol NP; 125 mg kg-1, Vtg induction was primarily demonstrated immunohistochemically in the cytoplasm of hepatocytes, endothelial cells and within hepatic sinusoids. Vtg staining of hepatocytes was not evenly distributed, as there was a high degree of polarization toward the sinusoid. The intensity of positive Vtg staining was stronger in the liver sections of E2-treated fish, compared with NP-treated fish. Hepatocytes of E2-, NP- and vehicle (control)-treated fish showed normal cellular structures, thus showing no evidence of histopathological changes. In parallel, indirect enzyme-linked immunosorbent assay (ELISA) and immunoblot analysis of plasma Vtg levels show significant induction of Vtg in E2- and NP-treated fish, as compared with untreated (control) fish. The present study demonstrates the applicability of immunohistochemistry in studies of cellular structures, processes and responses of fish exposure to oestrogen and oestrogen-mimicking compounds.